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s  u  m  m  a  r  y
Platypnea-orthodeoxia  syndrome  is  a  rare  disease  characterized  by dyspnea  and  oxygen  desaturation
induced  by the  upright  position  and  relieved  by  recumbency.  We  report  a case  of a 65-year-old  womaneceived  in revised form 13 April 2012





with  a recent  history  of  traumatic  hip  and  multiple  vertebral  fractures  referred  to  our  institute  due
to  onset  of  severe  acute  dyspnea.  Transthoracic  and  transesophageal  echocardiography,  conducted  by
intravenous  administration  of  agitated  saline  contrast  solution,  revealed  the  presence  of  atrial  septal
defect  (ASD)  associated  with  an important  bidirectional  shunting  that  was  right-to-left  directed  when
the  patient  was in a sitting  position.  Surgical  closure  of ASD  resulted  in resolution  of the syndrome.
© 2012  Published  by Elsevier  Ltd on  behalf  of  Japanese  College  of  Cardiology.ntroduction
A 65-year-old woman with a recent history of traumatic hip
nd multiple vertebral fractures was referred to our institute due
o onset of severe acute dyspnea. At admission, the patient was
ymptomatic for shortness of breath at rest, which seemed to be
orsened by the upright position. Physical examination revealed
entral cyanosis and thoracic bilateral basal rales, while cardiac
ounds were normal. Notably, oxygen saturation was ﬂuctuating,
anging from 98% in the supine position to 75% when the patient
as in a seated position. Electrocardiogram showed a sinus tachy-
ardia and chest X-ray detected the presence of dorsal kyphosis
ssociated with multiple vertebral collapses and signs of bilateral
nterstitial edema. Pulmonary embolism was ﬁrstly excluded by
entilation/perfusion lung scan. Transthoracic echocardiography,
erformed both in supine and upright positions, showed a small
eft ventricle with normal contractile function, a dilated aortic root
45 mm)  which almost completely covered right chambers, and
he passage of blood from the right to the left atrium, that was
ot associated with signs of right ventricular pressure overload
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ttp://dx.doi.org/10.1016/j.jccase.2012.04.008(Fig. 1). Transesophageal echocardiography revealed an interatrial
septal aneurysm (Fig. 2). Moreover, the intravenous administra-
tion of agitated saline contrast solution allowed to identify an
ostium secundum atrial septal defect (ASD) with an important
bidirectional shunting that was right-to-left directed when the
patient was  in a sitting position (Fig. 3). Given the absence of
any detectable sign of right ventricular pressure overload, such a
ﬁnding could be explained by dynamic changes occurring along
the cardiac cycle. Indeed, during systole, blood ejected from the
left ventricle caused distention of the ascending aorta, that in
this patient lied very close to the right atrium, owing to defor-
mation of the chest. Compression of the right atrium by the
aorta led the blood ﬂow to be forced toward the weak intera-
trial septum. On the other hand, pressure inside left atrium was
diminished during mid-systole, due to displacement of mitral
annulus toward left ventricular apex. When the left atrial pressure
increased again, owing to ﬁlling and active contraction typi-
cal of diastolic phase, the aneurysm ﬂattened backward. Cardiac
catheterization showed normal coronary arteries and conﬁrmed
the presence of ASD (Fig. 4). In order to limit the symptoms, the
patient was ﬁnally referred for surgery, which included closure
of ASD and enlargement of right atrium using pericardial patch.
Due to the absence of surgical complications and the prompt
restoration of good general condition, the patient was discharged
(Fig. 4).
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Figure 1. Non-diagnostic transthoracic echocardiography. Two-dimensional transthoracic echocardiographic images in 5-chamber (a, b, d–f) and 4-chamber (c) views. In
both  diastolic (a) and systolic (b) frames, moderately dilated aortic root and ascending aorta covering the right atrium and an enlarged left atrium is clearly seen, whereas
the right ventricle (c) appears of normal size without any sign of pulmonary hypertension. At the deepest level (d), a thin linear and mobile structure crossed by a slight ﬂow
turbulence (d) and (e) can be barely seen just below the aortic root (arrow), suggestive for interatrial septal aneurysm with right to left shunt.
Figure 2. Typical movement of interatrial septal aneurysm. Two-dimensional transesophageal echocardiographic images in modiﬁed mid-esophageal 4-chamber (a) and (b)
and  bicaval (c) and (d) views. The aneurysmatic interatrial septum seems made by an extremely thin layer of ﬁbrous tissue (a) and (b), moving towards left atrium during
mid-systole (a) and ﬂattening back toward the center line (b) during diastole. At color-Doppler mode images (c) and (d) suspicion of shunt was increased by detection of
some  blood ﬂowing from right to left atrium.
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Figure 3. Ostium secundum atrial septal defect seen by contrast infusion. Two-dimensional transesophageal echocardiographic images in modiﬁed mid-esophageal 4-
chamber views (a–h), showing consecutive frames acquired during intravenous injection of some agitated saline. Just after systolic frame (a), air bubbles appear ﬁlling
superior vena cava (b) (arrow) and reaching right atrium (c) (arrow). At the beginning of systole right atrium seems completely full of bubbles (d), which are clearly seen to
shift  into left atrium (arrow) during the rest of systolic phase (e) and (f). Once left ventricular diastolic ﬁlling begins, air bubbles appear crossing the mitral valve (g) (arrow)
and then ﬂowing into the aortic root (h) (arrow).


































[igure 4. Cardiac catheterization. Three (a–c) consecutive frames of radiographic 
gent, injected into catheter placed through right femoral vein, determines opaciﬁ
nteratrial septum (b), thus reaching and opacifying left atrium (c). LA, left atrium; 
iscussion
The clinical ﬁndings of dyspnea and oxygen desaturation
nduced by the upright position and relieved by recumbency sug-
est the diagnosis of a rare syndrome, called platypnea-orthodeoxia
yndrome. This syndrome is usually related to the presence of inter-
trial or interventricular communication, intrapulmonary vascular
hunts, or severe ventilation/perfusion pulmonary mismatching
1]. The differential diagnosis between cardiac or pulmonary
auses can be reliably performed by using different imaging
echniques: angiography during computed-tomography (CT) and
entilation/perfusion lung scan allow the identiﬁcation of pul-
onary abnormalities, while transthoracic and transesophageal
chocardiography accurately assess anatomical cardiac defects.
oreover, the intravenous administration of contrast agent can
ncrease the sensibility and speciﬁcity of echocardiography in
evealing the presence of blood passage and explain the dynamic
echanism subtended to right-to-left shunt. Particularly, in our
linical case, echocardiography was especially useful because it
llowed the exclusion of wall motion abnormalities and pulmonary
ypertension (i.e. related to right ventricular myocardial infarc-
ion or pulmonary embolism, respectively) and to visualize an
stium secundum ASD with an evident passage of blood. More-
ver, the administration of agitated saline contrast solution during
ransesophageal echocardiography enabled us to identify the direc-
ion of blood ﬂow through the atrial septum and the relation of
hunt with patient position. However, the detection of an inter-
trial communication alone cannot be sufﬁcient to explain the
latypnea-orthodeoxia syndrome. In fact, such a syndrome results
rom a combination of an anatomical component, usually consist-
ng of an interatrial communication [patent foramen ovale (PFO) or
[
[s obtained during catheterization of right cardiac chambers. Radiopaque contrast
n of right atrium (a). Then, a small amount of dye (arrow) is clearly seen to cross
ht atrium.
ASD] with a series of different functional components that induce
the right-to-left shunt, such as a severe increase of right atrial
pressure [2] or a mechanical deformity in the atrial septum [3].
Particularly, it has been reported in association with pulmonary
embolism, emphysema, pulmonary lobectomy, pericardial disease,
right ventricular remodeling, a prominent Eustachian valve, aortic
dilation or elongation, and kyphoscoliosis [1,4]. Our patient had an
ASD in addition to a mild enlargement of aortic root, and a recent
aggravation of kyphosis induced by traumatic multiple vertebral
fractures. Thus, the platypnea-orthodeoxia syndrome can prob-
ably have been the result of the concomitant presence of these
etiological factors. Moreover, the acute onset of this syndrome in
an elderly patient may  be explained by the recent occurrence of
traumatic vertebral fractures with a consequent mechanical dis-
tortion and compression of atrial walls. Finally, the identiﬁcation
of etiological mechanisms subtended to platypnea-orthodeoxia
syndrome represents the main prerequisite for the best thera-
peutic decision. Our patient was referred for surgical closure of
ASD and enlargement of right atrium using pericardial patch-
ing, that turned out to be the treatment to resolve the patient’s
symptoms.
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